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energy storage system (200). The domain controller
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storage unit (201) and a non-energy storage unit (202);
the non-energy storage unit (202) comprises a thermal
management unit and a fire-fighting unit; the non-energy
storage unit (202) is used for assisting the energy storage
unit (201); the domain controller (200) integrates a man-
agement module (2011) of the energy storage unit (201)
and a management module (2021) of the non-energy
storage unit (202), and is used for managing the non-
energy storage unit (202) according to state information
of the energy storage unit (201). A management policy of
the energy storage system (200) can be reasonably
adjusted, and efficient energy-saving management of
the energy storage system (200) is realized.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority to PCT Pa-
tent Application Ser. No. PCT/CN2022/100146 "Domain
Controller, Energy Storage System and Control Method
of Energy Storage System" filed June 21, 2022, the
contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of energy storage, in particular to a domain controller
and an energy storage system.

BACKGROUND

[0003] Based on the background of national power
reform and the large increase in the installed renewable
energy generation capacity, the energy storage technol-
ogy will play an important role in five links of power
generation, transmission, transformation, distribution
and utilization of a power system. A battery energy sto-
rage systemis more and more widely used in new energy,
smart grids, energy-saving technologies and other fields.
[0004] With the development of the energy storage
industry, the properties such as the working efficiency,
safety performance and cycle life of the battery energy
storage system are in the spotlight. How to manage the
battery energy storage system reasonably and improve
the properties of the battery energy storage system s an
urgent problem to be solved at present.

SUMMARY

[0005] The presentapplication provides a domain con-
troller and an energy storage system, through which
management strategies of the energy storage system
can be reasonably adjusted to achieve effective and
energy-saving management of the energy storage sys-
tem.

[0006] A first aspect provides a domain controller for
the energy storage system. The energy storage system
includes an energy storage unit and a non-energy sto-
rage unit. The non-energy storage unit includes a heat
management unit and a fire-fighting unit. The non-energy
storage unit is configured to assist the energy storage
unit. The domain controller integrates an energy storage
unit management module and a non-energy storage unit
management module and is configured to manage the
non-energy storage unit according to state information of
the energy storage unit.

[0007] In the embodiment of the present application,
the energy storage unit management module and the
non-energy storage unit management module are inte-
grated into the domain controller. Compared with an
existing solution that an energy storage unit manage-
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ment module and a non-energy storage unit manage-
ment module of an energy storage system are arranged
in a decentralized manner, the solution of the present
application that the energy storage unit management
module and the non-energy storage unit management
module are integrated into the domain controller has the
advantages that centralized control of the energy storage
unit management module and the non-energy storage
unit management module can be realized through the
domain controller so that the information exchange be-
tween the energy storage unit management module and
the non-energy storage unit management module is
smooth and fast, the system management efficiency is
improved, and information of the energy storage unit
management module and information of the non-energy
storage unit management module can be integrated and
processed to avoid wasting of system resources caused
by repeated information processing. Particularly, after a
fire-fighting unit management module and the energy
storage unit management module are integrated into
the domain controller, the fire-fighting unit can acquire
the state information of the energy storage unit in time,
and the domain controller adjusts and controls the oper-
ating state of the energy storage unitin time to ensure the
security of the energy storage system. In addition, the
non-energy storage unit is managed according to the
state information of the energy storage unit, i.e., the
operating state of the non-energy storage unitis adjusted
reasonably according to actual operation demands of the
energy storage unit to save the operating cost of the non-
energy storage unit.

[0008] Inone possible implementation, the state infor-
mation includes at least one of temperature information,
voltage, insulation resistance value, State of Charge
(SOC) and State of Health (SOH) of the energy storage
unit of the energy storage system.

[0009] The temperature information, the voltage, the
insulation resistance value, the SOC and the SOH of the
energy storage unit are all state information related to the
operating state of the energy storage unit. A real-time
operating condition of the energy storage unit can be
learned by acquiring the state information of the energy
storage unit.

[0010] In one possible implementation, the energy
storage unit management module includes a battery
management system (BMS) and/or an energy manage-
ment system (EMS).

[0011] The BMS and the EMS canimplement manage-
ment and control of the whole battery energy storage
system according to the state information of the energy
storage unit.

[0012] In one possible implementation, the tempera-
ture information includes a temperature rise rate of the
energy storage unit.

[0013] The temperature rise rate of the energy storage
unit is the state information reflecting temperature varia-
tions of the energy storage unit in an operating state.
Whether the energy storage unit has a risk of thermal
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runaway or not can be judged according to the tempera-
ture rise rate of the energy storage unit, the operating
state of the non-energy storage unit is adjusted accord-
ingly, and safe operation of the energy storage system is
guaranteed.

[0014] In one possible implementation, the domain
controller is configured to determine the operating mode
of the heat management unit according to the tempera-
ture rise rate of the energy storage unit.

[0015] The operating mode of the heat management
unit is determined according to the temperature rise rate
of the energy storage unit, i.e., the operating state of the
heat management unit is adjusted reasonably according
to the temperature rise rate of the energy storage unit to
enable the energy storage unit to be in an appropriate
operating condition and ensure efficient and safe opera-
tion of the energy storage system.

[0016] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit according to the temperature rise
rate of the energy storage unit and the operating mode of
the heat management unit.

[0017] The heat management unit adjusts the operat-
ing state of its own according to the temperature rise rate
of the energy storage unit. When the heat management
unit reaches a limit of adjusting the operating condition of
the energy storage unit and the energy storage unitis not
yetin the appropriate operating condition and even has a
risk of thermal runaway, the fire-fighting unit changes the
operating mode to take part in adjusting the operating
condition of the energy storage unit to protect the energy
storage system against safety problems such as thermal
runaway.

[0018] In one possible implementation, the domain
controlleris configured to: judge whether the temperature
rise rate of the energy storage unit is not less than the
second threshold or not in the case that the temperature
rise rate of the energy storage unitis not less than the first
threshold and lasts a certain period of time, the second
threshold being greater than the first threshold; and
determine the operating mode of the heat management
unit to be a full power refrigeration mode in the case that
the temperature rise rate of the energy storage unit is not
less than the second threshold.

[0019] Inthe case that the temperature rise rate of the
energy storage unit continues to rise and is not less than
the second threshold after the temperature rise rate of the
energy storage unitis not less than the first threshold and
lasts a certain period of time, the heat management unitis
determined to operate in the full power refrigeration mode
to conduct cooling on the energy storage unit fully to
protect the energy storage system against thermal run-
away.

[0020] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit to be a turn-off mode in the case
that the operating mode of the heat management unit is
the full power refrigeration mode and the temperature

10

15

20

25

30

35

40

45

50

55

rise rate of the energy storage unit is less than a third
threshold, and the third threshold is greater than the
second threshold.

[0021] When the temperature rise rate of the energy
storage unit continues to rise but does not exceed the
third threshold after the heat management unit conducts
cooling on the energy storage unit in the full power re-
frigeration mode, the fire-fighting unit is determined to be
in the turn-off mode and does not take partin temperature
adjustment on the energy storage unit, and the heat
management unit continues to conduct cooling on the
energy storage unitin the full power refrigeration mode. In
this way, in the case that the heat management unit can
effectively adjust the temperature of the energy storage
unit, the energy storage unit can be protected against
irreversible performance damage caused by unnecessa-
rily starting the fire control system without starting the fire-
fighting unit.

[0022] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit to be a turn-on mode in the case
that the operating mode of the heat management unit is
the full power refrigeration mode and the temperature
rise rate of the energy storage unit is not less than a third
threshold, and the third threshold is greater than the
second threshold.

[0023] Whenthe heatmanagementunitconducts cool-
ing on the energy storage unit in the full power refrigera-
tion mode and the temperature rise rate of the energy
storage unit continues to rise and exceeds the third
threshold, i.e., when the heat management unit operates
in the full power refrigeration mode and still cannot effec-
tively control the temperature rise rate of the energy
storage unit, the fire control system is determined to be
in the turn-on mode and takes part in adjusting the
temperature of the energy storage unit to protect the
energy storage system against thermal runaway and
safety problems.

[0024] A second aspect provides an energy storage
system, including: an energy storage unit; a non-energy
storage unit which includes a heat management unit and
a fire-fighting unit and is configured to assist the energy
storage unit; and a domain controller integrating an en-
ergy storage unitmanagement module and a non-energy
storage unit management module and configured to
manage the non-energy storage unit according to state
information of the energy storage unit.

[0025] Inone possible implementation, the state infor-
mation includes at least one of temperature information,
voltage, insulation resistance value, state of charge
(SOC) and state of health (SOH) of the energy storage
unit of the energy storage system.

[0026] In one possible implementation, the energy
storage unit management module includes a battery
management system (BMS) and/or an energy manage-
ment system (EMS).

[0027] In one possible implementation, the tempera-
ture information includes a temperature rise rate of the
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energy storage unit.

[0028] In one possible implementation, the domain
controller is configured to determine the operating mode
of the heat management unit according to the tempera-
ture rise rate of the energy storage unit.

[0029] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit according to the temperature rise
rate of the energy storage unit and the operating mode of
the heat management unit.

[0030] In one possible implementation, the domain
controlleris configured to: judge whether the temperature
rise rate of the energy storage unit is not less than the
second threshold or not in the case that the temperature
rise rate of the energy storage unitis not less than the first
threshold and lasts a certain period of time, the second
threshold being greater than the first threshold; and
determine the operating mode of the heat management
unit to be a full power refrigeration mode in the case that
the temperature rise rate of the energy storage unit is not
less than the second threshold.

[0031] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit to be a turn-off mode in the case
that the operating mode of the heat management unitis a
full power refrigeration mode and the temperature rise
rate of the energy storage unit is less than a third thresh-
old, and the third threshold is greater than the second
threshold.

[0032] In one possible implementation, the domain
controller is configured to determine the operating mode
of the fire-fighting unit to be a turn-on mode in the case
that the operating mode of the heat management unitis a
full power refrigeration mode and the temperature rise
rate of the energy storage unit is not less than a third
threshold, and the third threshold is greater than the
second threshold.

[0033] The presentapplication provides a domain con-
troller for an energy storage system. The domain con-
troller integrates an energy storage unit management
module and a non-energy storage unit management
module. Compared with an existing solution that an en-
ergy storage unitmanagement module and a non-energy
storage unit management module of an energy storage
system are arranged separately, the solution of the pre-
sent application that the energy storage unit manage-
ment module and the non-energy storage unit manage-
ment module are integrated into the domain controller
has the advantages that centralized control of the energy
storage unit management module and the non-energy
storage unit management module can be realized
through the domain controller so that the information
exchange between the energy storage unit management
module and the non-energy storage unit management
module is smooth and fast, the system management
efficiency is improved, and information of the energy
storage unit management module and information of
the non-energy storage unit management module can
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be integrated and processed to avoid wasting of system
resources caused by repeated information processing.
Particularly, after the fire-fighting unit management mod-
ule and the energy storage unit management module are
integrated into the domain controller, the fire-fighting unit
can acquire the state information of the energy storage
unit in time, and the domain controller adjusts and con-
trols the operating state of the energy storage unitin time
to ensure the security of the energy storage system. In
addition, the non-energy storage unitis managed accord-
ing to the state information of the energy storage unit, i.e.,
the operating state of the non-energy storage unit is
adjusted reasonably according to actual operation de-
mands of the energy storage unit to save the operating
cost of the non-energy storage unit.

DESCRIPTION OF THE DRAWINGS

[0034] To more clearly illustrate the technical solutions
of the embodiments of the present application, the ac-
companying drawings required by the embodiments of
the present application are introduced briefly below. Ap-
parently, the accompanying drawings depicted below are
merely some examples of the present application, for
those skilled in the art, they can also obtain other accom-
panying drawings based on the accompanying drawings
without paying creative work.

FIG. 1 is a schematic diagram of an energy storage
system disclosed in one embodiment of the present
application;

FIG. 2 is a schematic diagram of the energy storage
system disclosed in one embodiment of the present
application;

FIG. 3 is a schematic diagram of the energy storage
system disclosed in one embodiment of the present
application.

DESCRIPTION OF EMBODIMENTS

[0035] Implementations of the present application are
described in further detail below in conjunction with the
accompanying drawings and embodiments. The follow-
ing detailed description of the embodiments and the
accompanying drawings are used to illustrate the princi-
ples of the present application but are notintended to limit
the scope of the present application, i.e., the present
application is not limited to the described embodiments.
[0036] In the description of the present application, it
should be noted that, unless otherwise noted, "a plurality
of" means two or more; orientation o positional relation-
ships indicated by the terms "upper", "lower", "left",
"right", "inner", "outer", and the like are only for conve-
nience of description of the present application and sim-
plification of description rather than indicating or implying
that the referenced device or element must have a parti-
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cular orientation, be constructed and operated in a parti-
cular orientation, and thus are not to be construed as
limiting the present application. In addition, the terms
"first", "second", "third", and the like are used for descrip-
tive purposes only and are not to be construed as in-
dicating or implying relative importance. "vertical" is not
strictly vertical, but within the allowable range of error.
"parallel" is not strictly parallel, but within the allowable
range of error.

[0037] Orientation words appearing in the following
description are all directions shown in the drawings
and do not limit the specific structure of the present
application. In the description of the present application,
it should also be noted that, unless otherwise expressly
specified and limited, the terms "mounted"”, "connected"
and "attached" should be understood in a broad sense,
for example, it may be "fixedly connected" or "detachably
connected", or "integrally connected"; and it can be "di-
rectly connected" or "indirectly connected through an
intermediate medium". The specific meanings of the
above terms in the present application may be under-
stood by those of ordinary skill in the art depending on
specific circumstances.

[0038] The term "and/or" in the present application is
simply a description of the association relationship of the
associated objects, indicating that there may be three
relationships, for example, A and/or B may indicate that A
exists alone, A and B exist at the same time, and B exists
alone. In addition, the character "/" in the present applica-
tion generally indicates an alternative relationship be-
tween the front and back associated objects.

[0039] Based onthe background of the national power
reform and the large increase in the installed renewable
energy generation capacity, the energy storage technol-
ogy will play an important role in five links of power
generation, transmission, transformation, distribution
and utilization of the power system. The battery energy
storage system is more and more widely used in new
energy, smart grids, energy-saving technologies and
other fields.

[0040] The battery energy storage system, which
achieves the functions of electric energy storage,
peak-load shifting, and stabilization of fluctuation of
new energy output in a distributed power generation
and a microgrid system, is an essential link in the system.
With the continuous development of energy storage
technology and the strong support of batteries and
new energy technologies from all over the world, more
and more large-scale battery energy storage system
devices have been developed and applied.

[0041] With the development of the energy storage
industry, the properties such as the working efficiency,
safety performance and cycle life of the battery energy
storage system are in the spotlight. The properties of the
battery energy storage system are closely linked to the
management of the battery energy storage system. By
managing the battery energy storage system reasonably,
the properties of the battery energy storage system can
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be effectively improved while the operating cost of the
battery energy storage system is saved.

[0042] For example, in an existing battery energy sto-
rage system, a heat management unit and a fire-fighting
unit operate independently of each other, and the fire-
fighting unit usually starts an operating mode with the
help of triggering a temperature sensor or a smoke
sensor. The battery energy storage system includes a
plurality of batteries, and the temperature sensor or the
smoke sensor can be triggered just when the overall
temperature of the energy storage system reaches a
certain value or the smoke concentration of the energy
storage systemreaches a certain value. As aresult, when
thermal runaway occurs to an individual battery in the
energy storage system far away from the temperature
sensor or the smoke sensor, the temperature sensor or
the smoke sensor will not be triggered, and the fire control
system will not start, which leads to thermal runaway of
the energy storage system.

[0043] In view of this, the embodiments of the present
application provide the domain controller for the energy
storage system. The domain controller integrates the
energy storage unit management module and the non-
energy storage unit management module. Compared
with the existing solution that the energy storage unit
management module and the non-energy storage unit
management module of the energy storage system are
arranged separately, the solution of the present applica-
tion that the energy storage unit management module
and the non-energy storage unit management module
are integrated into the domain controller has the advan-
tages that centralized control of the energy storage unit
management module and the non-energy storage unit
management module can be realized through the domain
controller so that the information exchange between the
energy storage unit management module and the non-
energy storage unit management module is smooth and
fast, the system management efficiency isimproved, and
information of the energy storage unitmanagement mod-
ule and information of the non-energy storage unit man-
agement module can be integrated and processed to
avoid wasting of system resources caused by repeated
information processing. Particularly, after the fire-fighting
unit management module and the energy storage unit
management module are integrated into the domain
controller, the fire-fighting unit can acquire the state in-
formation of the energy storage unit in time, and the
domain controller adjusts and controls the operating
state of the energy storage unit in time to solve the
problem that thermal runaway of batteries cannot be
controlled in time because the operating mode of the
fire-fighting unit can only be started by triggering the
temperature sensor or the smoke sensor. The security
ofthe energy storage systemisimproved. In addition, the
non-energy storage unit is managed according to the
state information of the energy storage unit, i.e., the
operating state of the non-energy storage unitis adjusted
reasonably according to actual operation demands of the
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energy storage unit to save the operating cost of the non-
energy storage unit.

[0044] FIG. 1 is a schematic diagram of an energy
storage system 100 provided in the present application.
[0045] The energy storage system 100 includes a plur-
ality of battery clusters, namely the battery cluster 1 to the
battery cluster m shown in FIG. 1, wherein m may be a
natural number greater than 1, i.e., the number of the
battery clusters can be flexibly adjusted according to the
energy storage capacity in practical application; if the
energy storage capacity is large, the number of the
battery clusters can be set properly to be larger; and if
the energy storage capacity is small, the number of the
battery clusters can be reduced properly.

[0046] Each battery cluster includes at least two bat-
tery energy storage systems (ESS) connected in series,
namely ESS 1to ESSjshownin FIG. 1, wherein jmay be
a natural number greater than or equal to 2. Each ESS
includes a plurality of energy storage elements con-
nected in series or in parallel to form a minimum energy
storage and management unit. To achieve detection and
control of the energy storage system, a battery manage-
ment system (BMS) will be designed in each of the
energy storage systems and the battery clusters to moni-
tor battery information of a battery such as state of charge
(SOC), temperature and current and perform real-time
information exchange with an upper energy manage-
ment system (EMS) or a power convert system (PCS)
so as to manage and control the whole battery energy
storage system.

[0047] The battery management system (BMS), the
energy management system (EMS) and the power con-
vert system (PCS) of the above-mentioned energy sto-
rage system are usually designed in a decentralized
manner in the energy storage system, and there are
some problems such as delay in information exchange
and poor communication between the systems.

[0048] The presentapplication provides a domain con-
troller for an energy storage system, and the energy
storage system may be the energy storage system 100
in FIG. 1.

[0049] Asshownin FIG. 2, the energy storage system
200 includes an energy storage unit 201 and a non-
energy storage unit 202, and the non-energy storage
unit 202 is configured to assist the energy storage unit
201. The non-energy storage unit 202 includes a heat
management unit and a fire-fighting unit. The heat man-
agement unit conducts cooling on a battery pack of the
energy storage unit when the temperature of the battery
pack of the energy storage unit 201 is too high and
conducts heating on the battery pack when the battery
pack needs to be heated to raise the charging and dis-
charging speed. The fire-fighting unit can conduct fire
control and fire extinguishing in case of thermal runaway
of the battery energy storage system.

[0050] A domain controller 203 integrates an energy
storage unit management module 2011 and a non-en-
ergy storage unit management module 2021 and is con-
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figured to manage the non-energy storage unit 202 ac-
cording to state information of the energy storage unit
201.

[0051] Temperature information of batteries is impor-
tant state information reflecting the operating state of the
batteries. The temperature of the batteries is a key factor
influencing the aging of the batteries. A proper operating
temperature can slow aging of the batteries and present
optimal performance of the batteries. Thus, the non-en-
ergy storage unit 202 is managed according to the tem-
perature information of the batteries to enable the bat-
teries to be in an appropriate operating temperature to
help improve the performance of the batteries and ensure
that the energy storage system can operate efficiently
and safely.

[0052] In the embodiment of the present application,
the energy storage unit management module 2011 and
the non-energy storage unit management module 2021
are integrated into the domain controller 203. Compared
with the existing solution that the energy storage unit
management module 2011 and the non-energy storage
unit management module 2021 of the energy storage
system 200 are arranged in a decentralized manner, the
solution of the present application thatthe energy storage
unit management module 2011 and the non-energy sto-
rage unit management module 2021 are integrated into
the domain controller 203 has the advantages that cen-
tralized control of the energy storage unit management
module 2011 and the non-energy storage unit manage-
ment module 2021 can be realized through the domain
controller 203 so that the information exchange between
the energy storage unit management module 2011 and
the non-energy storage unit management module 2021
is smooth and fast, the system management efficiency is
improved, and information of the energy storage unit
management module 2011 and information of the non-
energy storage unit management module 2021 can be
integrated and processed to avoid wasting of system
resources caused by repeated information processing.
Particularly, after a fire-fighting unit management module
2021 and the energy storage unit management module
are 2011 integrated into the domain controller 203, the
fire-fighting unit can acquire the state information of the
energy storage unit201 in time, and the domain controller
203 adjusts and controls the operating state of the energy
storage unit in time to ensure the security of the energy
storage system 200. In addition, the non-energy storage
unit 202 is managed according to the state information of
the energy storage unit201, i.e., the operating state of the
non-energy storage unit 202 is adjusted reasonably ac-
cording to actual operation demands of the energy sto-
rage unit201 to save the operating cost of the non-energy
storage unit 202.

[0053] Optionally, in the embodiment of the present
application, the state information of the energy storage
system includes at least one of temperature information,
voltage, insulation resistance value, state of charge
(SOC) and state of health (SOH) of the energy storage
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unit of the energy storage system.

[0054] The temperature of the battery is a key factor
influencing the aging of the battery. A proper operating
temperature can slow the aging of the battery and mean-
while present optimal performance of the battery. Thus,
the temperature of the battery needs to be monitored in
real time to make sure that the battery maintains the
proper operating temperature by adjusting the operating
mode of the heat management unit. When the tempera-
ture of the battery rises abnormally, the temperature of
the battery can be lowered through the fire control sys-
tem.

[0055] Insulation resistance of the battery refers to a
thermistor with a negative temperature coefficient, of
which resistance decreases as temperature rises in an
exponential relationship. A resistance value of the ther-
mistor decreases as the temperature rises.

[0056] The state of charge (SOC) of a battery is a
physical quantity configured to reflect the remaining ca-
pacity of the battery, which represents the ratio of the
remaining capacity of the battery after being used for a
period of time or not being used for a long time to the
capacity in the fully charged state.

[0057] The state of health (SOH) of the battery is a
quality factor compared with its ideal state. Usually, the
state of health (SOH) of the battery decreases with the
increase of service time and usage counts. Usually, the
changes of electrical parameters such as internal resis-
tance, capacity, voltage, self-discharge speed, charging
ability and number of charge and discharge cycles are
used to determine the state of health (SOH) of the battery.
[0058] It should be understood that the state informa-
tion described above is merely an illustrative example
without any limitation to the present application. The state
information in the embodiment of the present application
may include any one of the state information described
above but is not limited to the above-mentioned state
information.

[0059] The temperature information, the voltage, the
insulation resistance value, the SOC and the SOH of the
energy storage unit are all state information related to the
operating state of the energy storage unit. A real-time
operating condition of the energy storage unit can be
learned by acquiring the state information of the energy
storage unit.

[0060] Optionally, in one possible implementation, the
energy storage unit 201 management module 2011 in-
cludes a battery management system (BMS) and/or an
energy management system (EMS).

[0061] The battery management system (BMS) is in
information exchange with the energy management sys-
tem (EMS) by monitoring the state information of the
battery such as SOC, temperature and current to realize
management and control of the whole battery energy
storage system. For example, the battery management
system (BMS) ensures that the SOC is maintained within
a reasonable range by estimating the state of charge
(SOC) of the battery to prevent damage to the battery due
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to overcharge or overdischarge. In the process of battery
charging and discharging, the battery management sys-
tem (BMS) collects terminal voltage and temperature of
each battery in the battery pack, the charging and dis-
charging current and the total voltage of the battery pack
in real time to protect the battery against overcharge or
overdischarge, thereby prolonging the service life of the
battery.

[0062] It should be understood that the energy storage
unit management module 2011 described above is
merely an illustrative example without any limitation to
the present application. The energy storage unit man-
agement module 2011 in the embodiment of the present
application may include any one of the management
modules described above but is not limited to the
above-mentioned management modules.

[0063] Optionally, in the embodiment of the present
application, the temperature information includes the
temperature rise rate of the energy storage unit 201.
[0064] The temperature rise rate of the energy storage
unit 201 is the state information reflecting temperature
variations of the energy storage unit 201 in an operating
state. Whether the energy storage unit 201 has a risk of
thermal runaway or not can be judged according to the
temperature rise rate of the energy storage unit 201, the
operating state of the non-energy storage unit 202 is
adjusted accordingly, and safe operation of the energy
storage system 200 is guaranteed.

[0065] Optionally, in the embodiment of the present
application, the domain controller 203 is configured to
determine the operating mode of the heat management
unit according to the temperature rise rate of the energy
storage unit 201.

[0066] Specifically, when the temperature of the en-
ergy storage unit rises abnormally (a temperature rise
value is large within a short time), a refrigerating capacity
of the heat management unit can be increased by in-
creasing a rotation speed of a compressor, a rotation
speed of a cooling fan, a flow velocity of a cooling liquid
and other measures to increase a cooling speed of the
energy storage unit; and correspondingly, when the tem-
perature rise rate of the energy storage unit is small and
the temperature of the energy storage unit is low, the
refrigerating capacity of the heat management unit can
be reduced properly, and even the heat management unit
can made to stop cooling to increase the temperature rise
rate of the energy storage unit.

[0067] The operating mode of the heat management
unit is determined according to the temperature rise rate
of the energy storage unit 201, i.e., the operating state of
the heat management unit is adjusted reasonably ac-
cording to the temperature rise rate of the energy storage
unit 201 to enable the energy storage unit 201 to be in an
appropriate operating condition and ensure efficient and
safe operation of the energy storage system 200.
[0068] Optionally, in the embodiment of the present
application, the domain controller 203 is configured to
determine the operating mode of the fire-fighting unit
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according to the temperature rise rate of the energy
storage unit 201 and the operating mode of the heat
management unit.

[0069] In other words, in the case that a temperature
rise value of the energy storage unit 201 within a short
time is large and the situation that the temperature rise
rate of the energy storage unit 201 is still not under control
through the measures such as increasing the rotation
speed of the compressor, the rotation speed of the cool-
ing fan and the flow velocity of the cooling liquid when the
heat management unit conducts full-power cooling, the
fire-fighting unit is started to take part in adjusting the
temperature of the energy storage unit 201.

[0070] The heat management unit adjusts the operat-
ing state of its own according to the temperature rise rate
of the energy storage unit 201. When the heat manage-
ment unit reaches a limit of adjusting the operating con-
dition of the energy storage unit 201 and the energy
storage unit 201 is not yet in an appropriate operating
condition and even has arisk of thermal runaway, the fire-
fighting unit changes the operating mode to take part in
adjusting the operating condition of the energy storage
unit 201 to protect the energy storage system 200 against
safety problems such as thermal runaway.

[0071] Optionally, in the embodiment of the present
application, the domain controller 203 is configured to:
judge whether the temperature rise rate of the energy
storage unit 201 is not less than the second threshold or
notin the case that the temperature rise rate of the energy
storage unit 201 is not less than the first threshold and
lasts a certain period of time, the second threshold being
greater than the first threshold; and determine the oper-
ating mode of the heat management unitto be a full power
refrigeration mode in the case that the temperature rise
rate of the energy storage unit 201 is not less than the
second threshold.

[0072] Optionally, the first threshold is 0.01 °C/min-2
°C/min, the state duration when the temperature rise rate
of the energy storage unit 201 is not less than the first
threshold is 10 s-300 s, and the second threshold is 2
°C/min-10 °C/min. It should be understood that the
above-mentioned ranges of values are only to illustrate
the embodiment of the present application without any
restriction to the present application, and actual para-
meters can be adjusted and set according to the actual
operating state of the energy storage system.

[0073] Inthe case that the temperature rise rate of the
energy storage unit continues to rise and is not less than
the second threshold after the temperature rise rate of the
energy storage unit 201 is not less than the first threshold
and lasts a certain period of time, the heat management
unit is determined to operate in a full power refrigeration
mode to conduct cooling on the energy storage unit 201
fully to protect the energy storage system 200 against
thermal runaway.

[0074] Optionally, in the embodiment of the present
application, the domain controller 203 is configured to
determine the operating mode of the fire-fighting unit to
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be a turn-off mode in the case that the operating mode of
the heat management unit is a full power refrigeration
mode and the temperature rise rate of the energy storage
unit 201 is less than a third threshold, and the third
threshold is greater than the second threshold, for ex-
ample, the third threshold may be 10 °C/min-50 °C/min.
[0075] When the temperature rise rate of the energy
storage unit 201 continues torise but does not exceed the
third threshold after the heat management unit conducts
cooling on the energy storage unit 201 in a full power
refrigeration mode, the fire-fighting unit is determined to
be in a turn-off mode and does not take part in tempera-
ture adjustment on the energy storage unit 201, and the
heat management unit continues to conduct cooling on
the energy storage unit 201 in the full power refrigeration
mode. In this way, in the case that the heat management
unit can effectively adjust the temperature of the energy
storage unit 201, the energy storage unit 201 can be
protected against irreversible performance damage
caused by unnecessarily starting the fire control system
without starting the fire-fighting unit.

[0076] Optionally, in the embodiment of the present
application, the domain controller 203 is configured to
determine the operating mode of the fire-fighting unit to
be a turn-on mode in the case that the operating mode of
the heat management unit is a full power refrigeration
mode and the temperature rise rate of the energy storage
unit 201 is not less than a third threshold.

[0077] Whenthe heatmanagementunitconducts cool-
ing on the energy storage unit in the full power refrigera-
tion mode and the temperature rise rate of the energy
storage unit 201 continues to rise and exceeds the third
threshold, i.e., when the heat management unit operates
in the full power refrigeration mode and still cannot effec-
tively control the temperature rise rate of the energy
storage unit 201, the fire control system is determined
to be in the turn-on mode and takes part in adjusting the
temperature of the energy storage unit to protect the
energy storage system 200 against thermal runaway
and safety problems.

[0078] The present application further provides an en-
ergy storage system 300, as shown in FIG. 3, the energy
storage system 300 includes an energy storage unit 301,
a non-energy storage unit 302 and a domain controller
303.

[0079] The non-energy storage unit 302 is configured
to assist the energy storage unit 301 and includes a heat
management unit and a fire-fighting unit.

[0080] The domain controller 303 integrates an energy
storage unit 301 management module and a non-energy
storage unit 302 management module and is configured
to manage the non-energy storage unit 302 according to
state information of the energy storage unit 301.

[0081] In the embodiments of the present application,
the energy storage unit 301 management module and the
non-energy storage unit 302 management module are
integrated into the domain controller 303. Compared with
an existing solution that an energy storage unit 301



15 EP 4 517 452 A1 16

management module and a non-energy storage unit 302
management module of an energy storage system 300
are arranged in a decentralized manner, the solution of
the present application that the energy storage unit 301
management module and the non-energy storage unit
302 management module are integrated into the domain
controller 303 has the advantages that centralized con-
trol of the energy storage unit 301 management module
and the non-energy storage unit 302 management mod-
ule can be realized through the domain controller 303 so
that the information exchange between the energy sto-
rage unit 301 management module and the non-energy
storage unit 302 management module is smooth and
fast, the system management efficiency is improved,
and information of the energy storage unit 301 manage-
ment module and information of the non-energy storage
unit 302 management module can be integrated and
processed to avoid wasting of system resources caused
by repeated information processing. Particularly, after a
fire-fighting unit management module and the energy
storage unit 301 management module are integrated into
the domain controller 303, the fire-fighting unit can ac-
quire the state information of the energy storage unit 301
in time, and the domain controller 303 adjusts and con-
trols the operating state of the energy storage unitin time
to ensure the security of the energy storage system 300.
In addition, the non-energy storage unit 302 is managed
according to the state information of the energy storage
unit 301, i.e., the operating state of the non-energy sto-
rage unit 302 is adjusted reasonably according to actual
operation demands of the energy storage unit 301 to save
the operating cost of the non-energy storage unit 302.
[0082] Optionally, in the embodiment of the present
application, the state information of the energy storage
system includes at least one of temperature information,
voltage, insulation resistance value, state of charge
(SOC) and state of health (SOH) of the energy storage
unit of the energy storage system.

[0083] Optionally, in the embodiment of the present
application, the energy storage unit 301 management
module includes a battery management system (BMS)
and/or an energy management system (EMS).

[0084] Optionally, in the embodiment of the present
application, the temperature information includes the
temperature rise rate of the energy storage unit 301.
[0085] Optionally, in the embodiment of the present
application, the domain controller 303 is configured to
determine the operating mode of the heat management
unit according to the temperature rise rate of the energy
storage unit 301.

[0086] Optionally, in the embodiment of the present
application, the domain controller 303 is configured to
determine the operating mode of the fire-fighting unit
according to the temperature rise rate of the energy
storage unit 301 and the operating mode of the heat
management unit.

[0087] Optionally, in the embodiment of the present
application, the domain controller 303 is configured to:

10

15

20

25

30

35

40

45

50

55

judge whether the temperature rise rate of the energy
storage unit 301 is not less than the second threshold or
notin the case that the temperature rise rate of the energy
storage unit 301 is not less than the first threshold and
lasts a certain period of time, the second threshold being
greater than the first threshold; and determine the oper-
ating mode of the heat management unit to be a full power
refrigeration mode in the case that the temperature rise
rate of the energy storage unit 301 is not less than the
second threshold.

[0088] Optionally, in the embodiment of the present
application, the domain controller 303 is configured to
determine the operating mode of the fire-fighting unit to
be a turn-off mode in the case that the operating mode of
the heat management unit is a full power refrigeration
mode and the temperature rise rate of the energy storage
unit 301 is less than a third threshold, and the third
threshold is greater than the second threshold.

[0089] Optionally, in the embodiment of the present
application, the domain controller 303 is configured to
determine the operating mode of the fire-fighting unit to
be a turn-on mode in the case that the operating mode of
the heat management unit is a full power refrigeration
mode and the temperature rise rate of the energy storage
unit 301 is not less than the third threshold.

[0090] Although the present application has been de-
scribed with reference to preferred embodiments, var-
ious improvements can be made thereto and equivalents
can be used for the replacement of members therein
without departing from the scope of the present applica-
tion. Most of all, on the premise of no structural conflict,
the technical features mentioned in the embodiments can
be combined in any way. The present application is not
restricted to particular embodiments disclosed herein but
comprises all the technical solutions falling in the scope of
the claims.

Claims

1. A domain controller for an energy storage system,
wherein the energy storage system comprises an
energy storage unit and a non-energy storage unit,
the non-energy storage unit comprises a heat man-
agement unit and a fire-fighting unit, and the non-
energy storage unitis configured to assist the energy
storage unit; and
the domain controller integrates an energy storage
unit management module and a non-energy storage
unit management module and is configured to man-
age the non-energy storage unit according to state
information of the energy storage unit.

2. The domain controller according to claim 1, wherein
the state information comprises at least one of tem-
perature information, voltage, insulation resistance
value, state of charge (SOC) and state of health
(SOH) of the energy storage unit of the energy
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storage system.

The domain controller according to claim 1 or 2,
wherein the energy storage unit management mod-
ule comprises a battery management system (BMS)
and/or an energy management system (EMS).

The domain controller according to claim 2 or 3,
wherein the temperature information comprises a
temperature rise rate of the energy storage unit.

The domain controller according to claim 4, config-
ured to:

determine an operating mode of the heat manage-
ment unit according to the temperature rise rate of
the energy storage unit.

The domain controller according to claim 5, config-
ured to:

determine an operating mode of the fire-fighting unit
according to the temperature rise rate of the energy
storage unit and the operating mode of the heat
management unit.

The domain controller according to any one of claims
4 to 6, configured to:

judge whether the temperature rise rate of the
energy storage unit is not less than a second
threshold or not in the case that the temperature
rise rate of the energy storage unit is not less
than afirstthreshold and lasts a certain period of
time, the second threshold being greater than
the first threshold; and

determine the operating mode of the heat man-
agement unit to be a full power refrigeration
mode in the case that the temperature rise rate
of the energy storage unit is not less than the
second threshold.

The domain controller according to claim 7, config-
ured to:

determine the operating mode of the fire-fighting unit
to be a turn-off mode in the case that the operating
mode of the heat management unit is the full power
refrigeration mode and the temperature rise rate of
the energy storage unit is less than a third threshold,
the third threshold being greater than the second
threshold.

The domain controller according to claim 7 or 8,
configured to:

determine the operating mode of the fire-fighting unit
to be a turn-on mode in the case that the operating
mode of the heat management unit is the full power
refrigeration mode and the temperature rise rate of
the energy storage unitis not less than a third thresh-
old, the third threshold being greater than the second
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10

10.

1.

12,

13.

14.

15.

16.

threshold.
An energy storage system, comprising:

an energy storage unit;

a non-energy storage unit comprising a heat
management unit and a fire-fighting unit, and
the non-energy storage unit is configured to
assist the energy storage unit; and

a domain controller which integrates an energy
storage unit management module and a non-
energy storage unit management module and is
configured to manage the non-energy storage
unit according to state information of the energy
storage unit.

The energy storage system according to claim 10,
wherein the state information comprises atleast one
of temperature information, voltage, insulation resis-
tance value, state of charge (SOC) and state of
health (SOH) of the energy storage unit of the energy
storage system.

The energy storage system according to claim 10 or
11, wherein the energy storage unit management
module comprises a battery management system
(BMS) and/or an energy management system
(EMS).

The energy storage system according to claim 11 or
12, wherein the temperature information comprises
a temperature rise rate of the energy storage unit.

The energy storage system according to claim 13,
wherein the domain controller is configured to:
determine an operating mode of the heat manage-
ment unit according to the temperature rise rate of
the energy storage unit.

The energy storage system according to claim 14,
wherein the domain controller is configured to:
determine an operating mode of the fire-fighting unit
according to the temperature rise rate of the energy
storage unit and the operating mode of the heat
management unit.

The domain controller according to any one of claims
13 to 15, wherein the domain controller is configured
to:

judge whether the temperature rise rate of the
energy storage unit is not less than a second
threshold or not in the case that the temperature
rise rate of the energy storage unit is not less
than afirst threshold and lasts a certain period of
time, the second threshold being greater than
the first threshold; and

determine the operating mode of the heat man-
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agement unit to be a full power refrigeration
mode in the case that the temperature rise rate
of the energy storage unit is not less than the
second threshold.

The domain controller according to claim 16, wherein
the domain controller is configured to:

determine the operating mode of the fire-fighting unit
to be a turn-off mode in the case that the operating
mode of the heat management unit is the full power
refrigeration mode and the temperature rise rate of
the energy storage unitis less than a third threshold,
the third threshold being greater than the second
threshold.

The domain controller according to claim 16 or 17,
wherein the domain controller is configured to:
determine the operating mode of the fire-fighting unit
to be a turn-on mode in the case that the operating
mode of the heat management unit is the full power
refrigeration mode and the temperature rise rate of
the energy storage unitis not less than a third thresh-
old, the third threshold being greater than the second
threshold.
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